
































Effects of -isoproterenol on the Atrophy of Soleus and Tibialis Anterior Muscles after Sciatic Nerve 
Crush Injury, and on Microstructure of Submandibular Gland
Takashi Inomata, Eiko Murata1), Masumi Akita2) (Department of Physical Therapy, Saitama Medical School Junior 
College, 1)First Department of Anatomy and 2)Division of Morphological Science, Saitama Medical School, Moroyama, 
Iruma-gun, Saitama 350-0495, Japan)
 - isoproterenol was administrated to study its effect on the soleus and tibialis anterior muscles after sciatic 
nerve crush injury.
ICR mice were divided into 3 groups; nerve crush injury (NC group),  - isoproterenol administration after 
nerve crush injury (NC・IPR group) and control (CNT group). At three weeks following crush injury, soleus and 
tibialis anterior muscles were sampled for light and electron microscopic observation. Irregular banding pattern of 
myofilaments was seen in NC group. Administration of  - isoproterenol induced prevention of muscular atrophy 
in all muscles in NC group. Notably, the size of cross-sectional area in the red muscle dominant soleus muscle in 
NC・IPR group was significantly larger than that in NC group. However, there was no significant difference in the 
white muscle dominant tibialis anterior muscle. The result suggested a substantial effect of  - isoproterenol on red 
muscles in prevention of muscular atrophy after nerve crush injury.
Investigated also was the influence of  - isoproterenol on the submandibular gland in Wistar rats in addition 
to the same mice as above. Electron density of secretory granules in the granular duct cells differed between 
 - isoproterenol administrated group and control group. Whereas control group showed many secretory granules 
equally with high electron density,  - isoproterenol administrated group showed variability in electron density 
among secretory granules with reduction in the number of secretory granules with high electron density. GS-II 
displayed little reactivity in secretory granules of the granular duct in both groups, while WGA induced intensive 
effect in the granules with high electron density in the both groups. These results indicated that lectin staining 
in the granular ducts derived from sialic acid within the electron-dense granules. Hypertrophy of acinar cells of the 
submandibular gland was observed in both species. The rat acinar cells developed peculiar lamellar inclusions in 
the secretory granules, which exhibited WGA reactivity.
In the application of  - isoproterenol for prevention muscular atrophy, one should be consider its side effects 
on the submandibular gland as observed in the present study.
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従いピンセット（Dumond No. 5）で坐骨神経を 10秒
間ずつ 2回強くはさみ挫滅した後 3週間飼育した．
 -isoproterenol投与群は同様に神経を挫滅した後，
 -isoproterenolを腹腔内に 5 mg/kgを 3週間にわたり
毎日投与した後，体重を計測後すべての群の左側のヒ
ラメ筋および前脛骨筋を摘出した．摘出した試料は湿
重量計測後に細切し 2.5％ glutaraldehydeで 2時間，

















摘出し，重量を計測後 2.5％ glutaraldehyde及び 1.6％










































































The change of the body weight before and after the experiment 
in each group, there was no significant difference. The 
significant difference was not found between the isoproterenol 
administrated group and the nerve crush group in tibialis 
anterior (TA) muscle on a muscle wet weight, though there was 
significant difference (P0.05) between other groups. CNT: 
Control group, NC: Nerve crush group, NC・IPR: -isopro-
terenol administration after nerve crush group.
Table 1. The change of body weight before and after the 
experiment, and muscle wet weight of each group
Fig. 1. Comparison of cross-sectional area between each 
group in the soleus muscle. There was significant difference 
(P0.01) between each group; control (CNT), nerve crush 
(NC) and  -isoproterenol administration after nerve crush 
(NC・IPR).
Fig. 2. Comparison of cross-sectional area between each 
group in the tibialis anterior (TA) muscle. There is no signif-
icant difference between nerve crush group (NC) and -iso-
proterenol administration after nerve crush group (NC・ IPR). 
However, there was a significant difference (P0.01) for 
control group (CNT) in nerve crush group (NC) and -isopro-






















































































Fig. 3.  Electron micrographs of the soleus muscle. Bar 
500 nm. a: Control group. Mitochondria are abundant 
among myofibrils. b: No treatment after nerve crush. 
Striated pattern of the myofibrils is obscure. Sarcoplasmic 
reticulum is enlarged. c: -isoproterenol administration 
after nerve crush. Striated pattern of the muscle fiber is 



























Fig. 4. Electron micrographs of the tibialis anterior muscle. 
Bar500 nm. a: Control group. b: No treatment after nerve 
crush. Cross striation with A and I bands of the myofibrils 
is missing. Sarcoplasmic reticulum is enlarged. Note the 
staggering and disintegration of Z discs. c: -isoproterenol 
administration after nerve crush. Cross banded-pattern of 
the myofibrils is well preserved compared to the nerve 
crush group.
Fig. 5. Electron micrographs of granular duct cells after 
labelling with WGA. Bar1 m. a: Control group. There are 
many granules with high electron density. These granules 
are labelling with WGA. b: -isoproterenol administration 
group. The granules with high electron density is reduced 


























































Fig. 6. Electron micrographs of secretory granules of 
submandibular gland acinar cells. Bar500 nm. a: Control 
group. b:  -isoproterenol administration group. Secretory 
granules with peculiar lamellar inclusions are present in the 
acinar cells (arrows). c: The peculiar lamellar inclusions 
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